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(54) ABERRATION DETECTING DEVICE AND 
OPTICAL PICKUP DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an aberration 
detecting device capable of properly performing the 
recording and regeneration of the information which 
respect to an optical magnetic disc by precisely 
detecting and properly correcting a spherical aberration 
caused in a condensing optical system, and an optical 
pickup device having this aberration detecting device. 

SOLUTION: A light detecting device 7 for detecting the 
optical beam passed through a condensing optical system 
10 comprises light detectors 7a, 7b for forming the 
condensing spot P1 of a first optical beam closer to an 
optical axis OA and light detectors 7c t 7d for forming 
the condensing spot P2 of a second optical beam on the 
outer side from the first optical beam. The spherical 
aberration of the condensing optical system 10 is 
detected on the basis of the detection signals of the 
detectors 7a-7d. 
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v»fl*)# 1 A t , ft ft 1 07tlf-A<t 0 

2 Ojtif-^ iio 2 o(7)Mfiit:i^r, ftft 

[K*fi2] ±EfcfflWi. 

±mm i*j:a r «S2o*if-A* * ft-rft&i l 

»2<?D*tr-AS:»-ttLT, ^ft-FftfS 1 iJ:tf»2$ 

±Eft$*S^Bi*i:i^^r, ±E«*#*#OJ*ffi 
JRg£&m-f * - t t ■**«*« 1 E««)«^* 

±Elfe**** t aa L * tr - a it Xi- & it 
at, s*i* i w#n t cii i 

±E**fc*+'fcfc LJtffift 1 co^Ri: I) 4** 20 
*fU J.o±Eiftaui»LT±E*10#RtHi;«0 
ft20#Rt. ±Ei£at, ±E#1 <so#ntKH*ft 
fc#2<0««t *#U 
±E*l**»»i, 

*e^*s«ng*K**+*# i t & 2 

Sfc* f £B3ft, 

±E#>2£ftSSfi, 

«fc*«ae«sft, 

±E«m¥K»i* 30 

±E*n^7 A*>SU 0>«#a»<bS^ft*»l Ojfitf- 

a*«±e« 1 1 *«tus t * 2 attorns to 

«#S#K]8U&3 ft* utCJ: 0 ft*±E85 1 jfett 

taet m 2 36«iast o«««fl-oii t . 

±E*n^v A©»2 Ofti*^6#j&*ft*»2 Ojfcfcf- 

a *<±e* 2 « 3 *»ais t * 4 t <9 

«IMS»^ffiW S ft* .r t K J: $ W *> ft * ±E» 3 *tt 

E&7E:7E:^^OJ*Ma^^^toi-*C t ^#®t-f*^ 
3Ra2E*^fll3Sttffi*ao 40 
IHX«4l lE*l*ttlUS-Cf|f)*i4Sfififi:S 
K ±i5^2^tb*Tf p f(bft*m^M^^S 2, ±E 
« 3 jtttffig-Ct* t> ft *S 3 , JlE&4;*& 

ai*g-c»c>ft*a«fi-?-*s4 1 Lfc*^, ±e&t£* 

^» t * «ffi«HH§-§- S A I*. 
SA= (S3-S4) - (S1-S2) XK 
(Kli. «ttT**) TSS«:ttWtttilll* 

n»*«5i *at, 

±E*}B^<braWSft**«:ESJfit#U**SHS:*** 50 
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±EES»ftJ:E»L, ±Eft***** ffl« Lfc*lf 
-A(7>*ttufiv»«o<Siojfee-At, K*l036kT 
-A J; i) tii.«OjB2 0*tf"A t0 2oo^SfifiU 

t, 

t-f ***: 7ysio 

±E» 1 43^^18 2 ©*^-A«:-?-ft-Pft«ar LTS* 
+ **1 *J:O f »2S3ftSt, 
±EEft*#t:E»L, ±EI*##^**aaL*:*fcr 
-A^<b±EtS 1 i5J:a f «S2«)3felf-A*-tft^ft* 1 
j3 J: X/m 2 (^n^AttfL, 
±E#£*S0>aj#U*^v>'t, ±E*5fc*^*^affl 
JRg£&mi-*- t *#*fc+*»*B 5 
? r ? •/gto 

±e**#^# * aa l * * ^ - a <D±m k a^-r * & 

at. Sj6«t«:+^ti-*»lw#RttcHiftfcfSl 
cofligk, 

±E***+*t L±E»14>*PU 9 

tt, B.^±EeaicRiLT±E*io*ntHi:«o 

^20fflt, ±Ei£fit, ±E«Sl^*ntUH4ft 
fc*2<D*i*t «:#U 

*fi**««fi*USE»+**l*ttm»t*2*«ffl 

*e*tt«e*»:«*ta*3 *«m»t « 4 *^tu 

8t 36*36© S ft, 
±E«fttB 5 NEMt* 

±E*n/7Ai0^ 1 4>«#*fc»*ft*S 1 ^*tf- 
a**±E» l £*»<0# l MWS^ 2 ±tfiM&t(D 
aff»»»:MSii4 - t k J: 5 »<bft*±E« 1 *ft 

t # 2 36»tt» t oa*ffl^«>si t , 

±E*n r9 ao«2 o*#;fr&gj^ft**2 
A**±E# 2 ^tIc^ct)^ 3 *&tB2£ t & 4 *»i:to 
*SlP«#KI!Stt S ft* £ t K J: 0 » <b ft* ±E$ 3 ft ft 
ffl»tfS4 jfettfflStOlSSCfl^^t tttKELT, ± 
E»**¥*W#ffi«SI**»t*£ t $r#mtt*^ 
#Si 6 ESfc^ft \£ y 2 T 7 /glo 
[H#fi8] ±E*#**#UU *4r< t 4 2-20lx> 
XKSAWSfeco BBBa-CBLS ^ft^tg^t^oTis*}, 
±EW^«iE*SI±, ±Ettfli*RoW*U*^v^r, 
±EW>X¥SoMPH*H»+*c t-C±E»**** 
0«ffi«ilSMjEi-*i t ^#'^t-t*i^^«5^v>L 
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* x&g£tfcHJl-* c t 1 1 5 £v> L 8 

g*Uf*©*ffiCM**±EE^#«JBr5M!l*i:E 

1-&gf#® 5 4 v> L 9 OfBffuH^ESSWft kf v 9 T v -? 
icfflo 

l Offi*W>jfttf:/ *7 

[0 0 0 1 ] 
[0 0 0 2 ] 

(N A) <+&i&S* f **o 

[0 0 0 3 ] tZhV, #$>itft«:fi<i-*K»*, 

fca&fc, a*, ±8ELfc»»W>X<z>KPa*;fc§ < t 
[0 0 0 4 ] Jt»^>X^>fflP»Sr** <-fi^ 

[0 0 0 5 ] «Alf* #Bi!¥8 - 2 1 2 5 7 9-^£$fH: 
11, V'J 7 V • y u vX*fflv»jfc3£kr 7 £7 

7 ^KaA^^StlTV^o Z<D±\dy ? 7 7 X2£© 
II. H6»:StJ:^:, Stft^vXl 1 2t;J:')&*£ 
*ifc*»*7U- h 1 1 3 fcv >; *y K ■ >f v-^h >uv 
Xl l 4 tfrLtjtfiaf^^ l l KD&WLl 1 1 b 
*«aLT«*e»Bl 1 1 alcjfejfc&fi* KjftBSt-f 
1 1 ^R^V'J 7 K * ^7-^3>VVXl 
1 4 fcE*t«fcRH§;fcfc««^y Kl 1 5 

[0 0 0 6 ] ±t£ttWU>Xl l 2(1, ja««fciiv>"C 
1 8C««Sti-6t#U, «*^1 1 8<7)pto 
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«»«:»»U>X] 1 2©7*-*xM«P*fT$rt:aC>0> 
7*-*yV/7^faX-^ 119ir7^>ytl| 

[0 0 0 7] iEVJ 7 K . >f v-va >UVX 

1 14 l±, H»«K;fei/>-C*A'r 1 1 6U(8«F?*i&t 

l 1 6^««Si:v'J ^ K • 
>1/>X1 Htyu-Fl 13 * A:li*tftU>X 1 1 

1£) >X7^fiX-^ 1 1 7**K»t^ttTV^ 0 

[0 0 0 8 ] ±EVJ 7 K • ^7-y 3 >u> 

X 1 1 4 il, jeSSStf-f ^^111 ?>&t£ 1 1 lbtli 

1 2r<fc*3nfc*4>BPttliS« 1 1 1 brtUis^T 
S$r$f££n&o »^u>Xi 1 2 

O&gp&£0. 55, W 7 K * -f v- >u>X 1 
14©ffl«**l. 5 tt£ t^«I»«fiaPftl±0. 8 

3 

20 [ 0 0 0 9 ] 7'j7F^7-y3Vl/7 
X 1 1 4 *fflv>fc*#*¥*-Cli. jE»»4HP»4«* 
£ < *B8f^^ 1 1 1 03SR1 1 

1 bOfl^K&*£B*afcLfctt£oafc«l 1 1 b<D 

[0 0 10] Lfc^ot, ±lfi<7)J:^^v'; 7 K • ^ v 
->>3 > W>X 1 1 4 £&*U>X 1 12 t-C««;Sn 

7 K • ^7-v^3>l/>XTHiX-^ 1 

V *) 7 K • >f v-v3 >U>X 1 14 i:XU™ h 1 

30 1 3 $ fci*#»u>x 1 1 2 fc^wnasrrafi-r&c 

[0 0 1 1] *jv^1 1 6 btJ^l 1 8 

* >u 1 1 6tV'j7 K • -f v> a > 1/ > X 7 ^ * 
x-* 1 1 7CJ:oT*^/l 1 8U#LT»|&S-&T 
KshiUi^l 1 6 fc*>U^l 1 8 tOMRi*-5SU»oc 

40 [0 0 1 2] 

e-ynyyiltft 1 6t^^/l 1 8 <h 

OMO««S«^Bf^«^ftSJ:dU. *>uri 16t 
1 8 tOB8IH*-£«c«-3C t-Cs ***** 
O « EfiJ JR H S: M IE + Z J: o t c 4 o T v *Z 0 

[0 0 13] l^t, ±ie*e*7 ^77 x&mr- 
11, ±EoS»8ttiBSt4:fcr, »****<^3« 

[0 0 14] L^L4*«f), *;i/^l 1 6 fcfrfl^l 1 

so sfcomi-caisesitiiBassii, 1 o x>F&.h-r<o# 
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[0 0 15] *****u*t*«ffi«l^ 

U»jET*1\ - jfcBSKf-f 1 1 l^i 

tadftS 1 1 1 aUMtifllftOEfiiJiWttafllJ: 
? - t *« "C $ 4 v > t u ^ ma *«fe C 4 0 
[00161 *BHWI«U iBOWHjSKfc** 5 ftfc ID 

mgl^ixi: fct\ t*«ffiJR««: 

rty it 
[0017] 

[0 0 18] ±EO*$j£tc<fc*Uf, 
*#*»ilLfc*fcr-A«\ *»fciSv*flo*l«>tte 

-At, g^^l<7)*e-A J: ^ t^|0lO^2<D^^-A 

[0 0 19] Lfca«oT, f£*OJ:oU, 

»aj+ ta'-c^&o 

[0020] £<DJ:dK, **36^*0«HJRSl36««* 

[0 0 2 1 ] ±E«)**56**«)3«BBJttS£«:ttffli-&* 

[0 0 2 2 ] tfcto*. M*S^ wtt2«iB»«ii, ± 
EOB«**ftt&fcAlc, ^*ffil^«|j£trtpAT, 
ttaj^K(i, SUi3j:tm2<D*e-A**ft^ft*£ 
LTS*+**1 *J J: tf» 2 fc . 

«Lfc#e-Aa»<b±E» liiJ:ai2«l:-i.H 
Jt^ft^ ltJ:a f *2 5*8i:i< ^n^At^ 

fc*W«fc LTv>;& 0 
[0 0 2 3 ] tff;fcffi 3 OiRS£ttaJ86©»* % ±EOl*£I£ 50 
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fit, »jfett*+^fc + S*lo*nfcKH4it*:iBi 

fcHtfflo#2*?#pjfc, -LSEieafc. ±E»io#n 

fctfflt ti/c^2 0&i£fc ^tL ±E»l$*«tt, 

i *^m^fc m 2 ft&m 
»fc*«aE«sn. ±E*2g#tfuu 

U JE»1-& » 3 MUSt » 4 XttffiS 1 it, 

±E»ffi^aw, ±£*n^AO»l<0*J*tf*<b»* 

n** 1 ojfctr- a**±e» 1 s^a^m 1 Maist 
*2*ift«sfcoa»«»uj!ftwsn*c tia 'onh 
n^>±E^ 1 ^msfc * 2 «Stoi^ft^i 

fc, mo^7Atf)|2^WPji^ii2^ 

tr- u±tf±mm 2 5*^^^ 3 t m 4 *«ai8s 
Tfc^wsfc $ 4 *^*25fc ^m^^-f-^^fc tite t 

±E*****0«H«SI«:tta+ac:fc«:WfSfc 

[0024] ^*®4coa^as^^(i, ±&<vm%iz 

^gif^s2, *3*fcas»T»feii*«5MS-t*s 
3, «4 j6attis-cst,n&wafi^*s 4 t trzm 

£\ ±E«****"e*C&3*BJ|X8Sfi-§-S A I*. 
SA= (S3-S4) - (S1-S2) XK (K 

[0 0 2 5] ±E<0»#ffi2 4^L4Off«KJ:ft«:, 

w*ai«>ftfflraix.r, **»icttWL/i***** 

*«]E-f Si fc^nTtBfcia* 
[0 0 2 6] CO*? tc. »*S1 4o»L4 «<X2lttm 

5£u*Ll l^*tf:y*77 7Sm**Slf*i<bit&o 

[0027] »*as«)*fefy ^agaii, _le<z> 

K«*»fti-*fc^U, *»fc, ±E*S*<b!!SttS#i 
&*«:E»«E*ic**S*a»****fc. ±£££tt 
#KR»tU ±E******aaLfcj6^-AOjfc* 
UiS^^MO* 1 Oftlf-Afc. 1 Ojfctf-A J: *) t 
nimo^2 Ofttf-A fca>2 ooiMSC^^T, 

HiE + *«l3S»iE^ftfc tfltxtv^i t « If fit LT 

V>4o 

[0 0 2 8] tmwffif&KXMs. ttm^-eii, 

-At, R«l^)*tr-AJ:0 6^«<7>»2^*tT-A 
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£U5»t> *#i*itoftj&fl«*<b, ****** w« 
Si«L2£*ttffli-£Ct'C, **ftK3*BttSS*tta+* 
£ fc t:4£o 

[ 0 0 2 9] Lfc4«oT, a#Oi^;, #fe****K 
B4>B«tt4y ^XtcS2®£M\ ttffi&<J*Btt£* 
[0 0 3 0 ] *LT, JRg*tiE#J£l*. ±Ettffl#ftK 

[0 0 3 1 ] ****jRO«BJRg|tf!)«mo*#»4* 

[0 0 3 2 ] + 4*>%, B*:B6 0)36*7*7? 7«tt 

xt, fttH^&li, ftl iii:a r *2(7}j6if-A4:-en-€' 
na^LT^r*t^^li3J:D : ^2S^^. Sfitt* 
l:K»U ±E**#*#*»»Lfc*i:--A*fc±E 20 

ft i & j: o*ft 2 co* \f - a * * ntrtim 1 is <t i/# 2 $ 
^p^7A^tL, ±E#s#«a>aj*iK 

[0033] tfc, B*ffl7 0)j6tr!x^T^ 

±£«tt*+-frfc L±Eftl 
O^HJ: 9 t**4*ff*WL, Jao±EB»UIWLT 30 

±E»i^*ntRii:fli<35»2«)*nfc, ±snBt, 

±E* 1 o*H t UBi HfclS 2 1 1 f L, ±E 

migftmt, *fltt«««*»:*«t4* i **ai 

ft 3 ft 4 

fc*«#«S*U ±EttW 2 HS»** ±E*n/9A©»l 
OflH4*fcS*lt&« 1 cD5tfcT- A*<±B* 1 
ft 1 2 jfcttfflgfc 0##»»KJStft S ti& 

ztux *) »h tiz>±mm i t ft 2 ±&m&t 

<7>^fg-5§-<7>g^ ±E*n^7AW*2oai4^e)S 40 
3&>Jt*ft 2 Ajft*±E» 2 §3fcSi50ft 3 

^>it4±E»3*ifta3SSt»4*ttas«to«afi-g-^ 

£t*Jt«LT, ±E*##*#©#Btt£*«ffi+* 
[ 0 0 3 4 ] tit, ttmt3t«WJRHic*^vi-C, 

[0 0 3 5 ] t4=b*>. iM8^f7^77 
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•9, JRSSHiE^aii, ±E*m¥S^m*U3t-^v»T, 
±EWvX«*onBHS«rB*t*c:k-c±E***** 

[0036] ttz % w«a9o*try y*fitt, 

±EOHMl*#ft+*rt:a&fc. B#ffi5 4v*L8<0fif*t 
^«*UliD£T. ttW#SI±, ±Eft 1 §*$<7>ft 1 
*«ffigt«2jtttm*gfco«»fi-§-o3l, *&v>ti± 

Eft 2 £jft»s>ft 3 Tfeitms t ft 4 *»mg t tf?««fi 

[0 0 3 7] ±E<7>f?f St: J: *UX. 5iv^80 

ftfflKtnxT, M?St:J:ot:, ***£**>i*BJfc 
SSfc, E«Mi#^7*-*^>^Kai (:7*-#x 

^HftaESSfttffl^^i^^r, 

[0 0 3 8] IMl OOjfcbfy ±E 
«Ba*Mt4fc*H, »#Sf5 4</»L9<BW#i*© 

a3ftco«H«l^ffi**±EE»*£#^0f5g««(:E«t 

&jR^««Eii^ a*«ejt e> *ir v»s ^ t *mwi tix 

[0 0 3 91 ±Eo«j8k B#8l5 4v*L9a> 
flUflfciraiT. *****03KBttSS«a*«ESfi£#o 
tf£«*UESS*t**$K4*0-C* H-E»«E#fc 
#Lr«a<0S*i5j:a f ES«:ff4^»«-Uli, stra 

aaai**a+&*8f**4< 4&o 
[0040] is*« i i o jttf y * r ? *x«e«t, ±e 

ftSS««E»*SI±, *ta*ftUJ:S***^*^3*B 
[ 0 0 4 1 ] ±E<s>»JKKJ:it«r, O^ftffltc 

[0 0 4 2 ] 

1 4^LH5U2E^v»T8MI]+*UX, BLT^af)-C* 

+**f»-f ^^E«w«t!6iatcov^r«mi-4o 

[ 0 0 4 3 ] *3Stt©»«Ktt*#f # <f x^E»fft« 



CO 

9 

SSI 1, K;i-^- * 9fc4i>*7utf 7 v T 7 

xgEi i *mmmwtz>Kibom®mw®i 2. 

L«:v»^ *«ftr f ^ X* 6 Kra»*E«1-£ fcAOfi 
^7 K^ixtv^o 
[ 0 0 4 4 ] ±E#* 7*T? 7&fll 1 14, 
— F (*») K *n^7A2, 3'M-hU>X3, 

a>l/>X (1/>XS*) 5H44»**?*10, 
[ 0 0 4 5 ] 4*:, Ota'J^-H/VX 

n'j^t- h l/>X3tf»fcO*tf-AOftK*ft9 0° Ji 
[0 0 4 6 ] S <b ±E*t» U > X 4 14. J§&SM:£ 

\t*x*)vv\ 3K4 i)%mznx&*) , z<D*n*yi3 
^SS»:H7*-*77^f ii-^ 1 4 7> ? !£it<b*i 

radios 7 *-f]AT??-JL*-5? 1 4 &Igfjj$iJ*iP 20 

[0 0 4 7 ] i/:, ±fev'J7K'>fv-yg>l/>X 
5(4, JM^g&KJD^T*;v^l 5 H{£t££ftTfci9, - 

XT ZJ- 3-3-- 9 1 6#Rltfeit"tv**o £Oy »J 7 K 
• ^7-^a>U>Xr^fai-^ 1 6fc4 y«J 

Ti:ftorv>i 0 -tit: J: 0 , y')7F^7-y 3 > 
U^Xr^f ax-M 6 «Wt^:i^ V'J 30 

Met. 0-CSt&3*iBftSSt*|jE+4J: 

[0 0 4 8 ] _tieimS&Wffilg& 1 2 14, Xfc*> K**-* 
9 0|gfiijSW£fT : ?xe> K^*"-^«J&EIttl 7, y 

XlgSiilK 18. V'J 7 K • ^7-y3>l/>X7^f 

ax-^r 1 6oen»j«i«rff ? v u 7 k • 4-7-^3 > 
^>xtmmvk 1 9 , ±eox m > k;v*- senile 

1 7, 7*-*Xtt!ftElttl 8, V 'J 7 K • ^fv-ya 40 

[0 0 4 9 ] ::t\ ±E*tfy ^7-y:/3SSl 1 

-est*:* 8 Kov*Tli«» Ltv^ 0 
[0 0 5 0] ±85* bT 7^7 7 -f&m 1 lU£v>T, * 
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y *J 7 k • >f v-va y wyX5i4, »f 1 05 

[0 0 5 1 ] L^oT, ±E*e7^77"/8tl 1 
fcf- A lis *n^5A 2-C0*@W:)fcfc LT 

fiat, 3U*-hv>X3K4oT¥fr*u«*s*t 

£f£. »» U > X 4 is J: V 'j7F-^-V3>W 
X 5 t*LTM«f>fX^ 6±03T5£0#mi::**£ 
*t*o *«jSf -f x* 6*&E#S*i*:#fcr-A 

14, yy y k • ^-v3>u>X5, Jt»u>X4, 

it. »^n^9A2UT@*f$ftT*tta»ia7±tC* 

*$it2)o 

[0 0 5 2] ±E*n^7A 2 14, ftf&O ACtXt £ 
B«C Lfctt#ttOA***t + &« 1 WfflE 1 t "C 
Hiiifc* l o£i*2 a, ±E* 1 0#RE 1 fc±EB: 
^CL«1 OWE 1 4 l) t^SsS*** < , 
OWE 11H!I0^2 0#RE 2 ±Ei£i&C L t TiJ 

itfc«2o*i42b, ±eeac l^mlt^i o#r 

E 1 i^O^OWE 2 £li£#<IJO#3 0#RE 3 
tfi«C L fc-CHi*tfc»3 0*«2 c03o^^ 

10 0 5 3 ] ±S*o^A2li, *MU-f 11^ 

ft&ffi&m7(;;i< 4 5U4oTv**o 
[0 0 5 4 ] *LT, *n^?A 20***14, **t** 
*tO««S:j6BE«7*-f X^ 6«^<ba«1-*3EU4or 

«t*a»fu^ 6«^*baa-r4*i4, 3®^ro* 

7tx^*7 h SMt4 4^i:ft-So 

[0055] i/c, *^m^m7(4 > 50^*^*257 

a- 7 e"C**Sitru^ 0 *»tBS (« 1 7fc&£b§S) 
7a-*^tBS (^2*^tt^) 7b^MLT«lS 
*»*»«L, (^3*^mS) 7 c 

tl(^4*^aiS) 7 d*J6«LTS2 5#»«:»jS 
L. *ttm»7 el4»«r»3S*»*«*Lrv^ 0 
[0 0 5 6 ] LWot, ±E*n^r^A 2 0*a«r 

Bffs«tfc*tr-Aj4. tfL-e r n*ttfli3sia7w#a* 

[0 0 5 7 ] ti*>^, *m^f'^ 6-CRM3*i*: 
56tf-AO*ittO AUiSv^«0* 1 0*tf-A t4*« 
10**2 a^<bO*lf-A(c4o-C. I^l§*^^fg 

^-r^>*^.4iS7 a t*^m^7 b to«#a±tc«* 
x^7 h p ii*Msn, «io*tr-A4i) tmo 

»2 0*lf- A fcft&»2 0*«2 b ^*bO*fcf-AU 
4oT, *2*#«£«*+**ttffl87 c fcttttffiS 
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7 d fc0>*#»±U*#X#y h P2#»*S*i, 

X* 6<OflSafi^i:ftSiS3^««2 c a^O* 
l^-AtUoT, &3 3ft83£tilJ£t &7fc&£bS7 el; 

[0 0 5 8] ifc, ±ie^)7fettaiS7 a-7 eli, v*1* 

ta!B&2 0fc*E«flttll£iaB2 1 Kffi*> + * i5fc4o 
[0 0 5 91 Lfc^oT, MB«7 0*l5*mo 10 

4 i o *«a Lfcjtif - a© $ 

*n^? A 2<7>#*tOAKiEv*1Sl0>» 1 Of|i&2 atl 

[0 0 6 0] * fc, ftttffl&B 7 ©& 2 S*»0*ttttJ 
g7c • 7 di:ii, «f^^ v >; 

****** 1 0 *afiL3t*fef- AO? *u *n^7 20 
A2«0±E#1«03I«2 aiO 4 5+«lcJ2&S*ifc#2 
0«tt2 b"Tia«fSn&ffl2<0*fcr-A**XI*$it&J: 

[0 0 6 1 ] *ttfflgS7CO*3£*»-C*& 
*«ffi»7 efcldU ^m^T'-f x* 6-CMSt^n, yj 

1 0*«jBLfc#tf-Aa«, ^n/7A2 

[0 0 6 21 ±E^**»ffi*7 a- 7 efc*3V*t\ § 30 
*S*ifc*e*li, *:fc^*i*$ie-g-S 1 5fcS£* 

[0 0 6 3 ] &*&tf53£7 a - 7 e ft^m^^ 

i±, H2u*-rM««-t^flEHB2 oicm^^n, &* 
i 0K£it&*t^w>X4^v , j 7 k • ^v-v 

[0 0 6 4 ] ifc, ±e«««*i*, ^«ff^ta^2 1 

6KESS*tfcW««-iJ' RFli, 

RF = S1+S2 + S3 + S4 + S 5-C$-X-bhZ> 0 40 

[0 0 6 5] err, ftm^rix? 6<DmwLvm s 

V^fc*. oi »K **ftffig7 a- 7 e 

U»jfc**t**fe*x#:r hP 1 -P 3 0j»RI** H3 
(b) UStJ:^:, *ti*MMitfmC-kZZ9>&t 

[0066] :<7)U, *n^7 A 2 CtBffSni* 
fcT-Ac?)^^ *«OA1B©SU <D*fcT-A*'£jftL*: 50 
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**X#7 F P 1 li, *&tb£?7 a t 7 b UJJ LTfiBflt 
ffi«jWL<4&J:3 WgjfiSftSo o 2 *k *ttttg 
7 a*»<b#<bfi&«$Cffi-Si-S 1 *&fi}&7 b*^» 

[0 0 6 7 ] ::t ftB&y'-f X* 6 KHlfltSti** 
tf-AO»A»«**+^»3£€*F E SI*, 
FES=S 1-S2 

[0 0 6 8] Lfc**oT, ±fc<BJ:$fc*ttffl»7 a t 
7 btnHtl^^ffS 1 t S 2tO«#9U»i 
t£=b*>> ^j»l*KUU jfejSSlgfi^FESHtOfc 

[0 0 6 9] tfc. *««f <f X^ 6fcJ!fittSK&*tr 
- A ©fcja*<r 7fe^tfiS7 a - 7 e KJgjfcS 

fi5ft*x#-; hp i-P3i±*nttu«3»«a 0 ^Aif 

*J&& f >f X * 6 *<*r» !✓ > X 4 ^ <b S Z> £ 9 
«rt-*fc, 0 3 (a) J: $ tl, **x#? h P 1 

li*tt»S7 b±U*nttlctt^-6 0 cnuitLT, * 
fiftf-fX? 6*«Ji , »U>X4 ti2-^< »|6lC*»i- & 
fc. HI 3 (c) **x#? FP 1 Wt*tt 

m^7 a±u*nttictt*f&o 

[0 0 7 0] *^f-fX^ 6 3ft f Jt«lU>X 

4^<bSS'^&*InjU»fiit&»'&UI±, *&ttS7b 
lcJ:»)««S*ifc«»ifi#S2 0*0**«, *&&&7 
aCJ:»«KS*ifcB«fflfS 1 <7><&* 9 < £ 

[0 0 7 1 ] ftfSaf*;** 6*W*U>X4»: 

«$*ifc**fi-&S 1<0«*>##. ^^ffi^7 bi:i 0 

M1S*FE S«jEO«**to 
[0 0 7 2] l^ot, ±EM»S6?FES«:0 

1/>X4 ^#OAfflnMH^: fcUJ: 
2> 0 wOfc JW7 ^-*7»^®blilB 1 8 twi:^ 7 *-* 
XT^f^x- ^ l 4<oettftli. plc;^mS7 a fc 7 b 
fcr»e>iias«fi-g-s l t s 2 fcuafe^-c, «JAifi 
f±ABB20 "Cfl ^ tt^MWfl^U J: oT» S ti 

[0073] < 6 <o&m.<r>W-fr 

V'J y K • >f7-yg VU>X5 ttttyU VX4 4: 
[0 0 7 4 ] Ci03«iBiRlltl±, «**^o+'t88*r 

ai§ + s * a t ^in^ * aia+ * * ^ - a © 
[0 0 7 5] z<n£7iz % &itit¥7k\ ouis^r^as 
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m, t£fc*>*&ttlf?7 a t 7 b tftlg&fi^n&tfO 
7*S«ffirftoT4, #!;U£!!4 (a) ^12] 4 (c) 
i:*t<tiC, *t£iB&7 c £ 7 d fcOS*fi^^)^ 
Ot^<, IE*&vM4:&Offi££*<MU&*o - tit: 

& o 

[0 0 7 6 ] «£»i«BiRSSOflr^ttSI, lo^MS 
ri4. ft**** 1 0 *m$L~th V»J ? K'-fv-^g 

>l/>X5i5J:tl f *r«U>X4 £$i§-r*£-c<o*tf- 
AI4, [3 5 (b) fc^-J-J^K, *H0A±O*««;f' 

* 6O-£H&*$*i& 0 iot|o*lftffl»«7 
U43»t*£*tr-AO**X#:/ 3 OK* 

14, O 4 (b) Utf*?* J: -9 i:4 4 0 
10 0 7 7 ] - LT, ±E£**** 1 0 KjE* 

SvMift^«ffiJR^«*Lfc«-&U»±, ±E&*** 

* 1 0 *aift1"&*lf-Ali, MS (a) <££KH5 
(c) KtJ:^i:, *BfCf^^6 0-^:ft*S 

tit U flIAtf, ***** 1 0 fc*3v»TjE*>«ffi4Xg 
tfStlfc**, 0 5 (a) ^tiot:, «£*** 
*1 OOHffla^*lf--AOffi.fti£ia#*<*OA*c2v> 
«0*lf-AOjfc£ttBJ: HVJ v K ^7-y'3> 
I^XS U4&o ft**** 1 Otcfcv* 

T*<7)«ffiftt^»*Lfc»^. 0 5 (c) KSH-J:? 

»»**** 1 oojaafflo*^-^©^^*** 

*«l0A^i£^lI|O*e-isOjSli*ttfiJ: HVJ 7 K 

[ 0 0 7 8 1 Lfctf*ot\ M^f-^FE St5*0 fc 4 
iJ:9t:7t-n7^^x-n 4CJ: 9#WU>' 

X4^e»s*tA:«ciK^^r, *B«funws 

<0*fflJRSS^i:fefci--6t, *****1 OWJBaSSS 

o*^-Ai±*a^:f*^ 6 aw; ? k • ^7-^3 
>i/>xs Kia^fcfc s tratti«<k**+o-e*lft 

tf}^7 c • 7 d«X^7 h P 20itttt, H4 
(c) K*tJ:ii:, *&tfc&7 c±K# y« 

[0 0 7 9 ] + & * 

****i o«)JBfflao*if-A«i*a«f f -f 6** 

Htt4«fttSt<o-Cj6(iHig7 c • 7 dOMx^7 
FP20B4KI4, 0 4 (a) tStioi:, 

[0 0 8 0 1 Lfci'oT, S^iMf FES^0t§ 
fc*vcw>*»^ &**^*1 0T«£L*:#ifitt2&«: 
S+fi*r***Btt2gfi^SAIi, **«fflS7a- 
7 e*<b#oft&S«fi^S 1 - S 5 £ffl^riiHHfl» 

[0081] SA=S3-S4S/:» M^fFE 
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Sa f 0-e«fcft$rV>»'6\ C F E S 

air, i&mwL&ettsAii&Tntoizb&o 

[0 0 8 2] 

SA= (S3-S4) - (S1-S2) XK (K 

±eo«ffitt2fi*SAii, W€^£f3c;iaE&2 or£ 

ffiStU K* >f v-y 3 vu^XJEUllHllKl 9 tc 

[0 0 8 3] Itztfo T » y')7F^v-y 3 >^ 

1 5<7>ttJSSUBhtfc*ifc7 'J 7 K • 3 > V> 

xw^x- * 1 6 *eibiM«ii lt, mmwrnzniE 

[0 0 8 41 oiO, V')7F^7-y3>l/ >XJE 
iH^l 9(4, «ffl'K2Sfi^SAri«IE<&«HJRg**-r 
fc S , V'j7F^7-y3>l/>X5t 1/ > X 4 
fc<0HIIH«:ft< "t"&;firifiJK, V'J 7 K • -f7-yg>l/ 
>X7^f^x-^ 1 6 *«»»]« U ittUSjcifiJRSfi 
20 -§-S A**ftoatBiR^*^+i: VJ-yF^v-y 
3>^>X5i:Wi/>X4 fc«oBSJH*4fi< 
Id, V 'J 7 K • ^7-y'3>l/>X7HaX-^ 1 6 

[0 0 8 5] :^J:iU, aittSfitSAU*^ 
r. »****! OtMt^HR^^^^J:^ 

fc. *»^ffi«*fir^»^ B^LfcvHBS^? K** 
B8fa^ 6 ^^^7^7 7^11 1 fcttR 

[0 0 8 6] 4fc, ±E#fflJR2ltf>iitjEli, ^Stf* 
X^ 6 **E»»*»@^»»L/cWF*cffoT4Av» 
U M^f^^ 6 **E«FMfe58«t::SS»Lfca, 

[ 0 0 8 7] oit), Wilf, «f 1 

r, *lftW»« 7 UJ: ****** 1 0O«BfJRjltta 
»«5«ffifft^«tt*±E*B«7''f X^ 6<O0r1ca«tC 
40 EJa+a iii:t*. t4bfe, #gftu--»f l 14. * 
ttffiiEB7UJ:ijfe****l 0O*EJR3£ttaa, * 
BSCf-f x * 6 tf)S»l*i:oA8*8«f'f * ? 6 <7)F?r 
£® it Uljtlf JR^flV« * E«+ * o 
[0 0 8 8 ] Vtk\£. *fiSi;7*4X* 6«>a«IS*Otf 

oogsi^-Rof-r x* flr-£«jartfc»;l<b:h.ru» 

£J££tcl4, *B«f*-f 6 03c«B*OS*JU«ifiiR 

&&ffi£?T&or. *«#i/-vi uj:->r3*MW^ff 

ffiSr^SCf-f 6©?JrfeOffli*UEaL. 
JR^fflftt^ttor. V 'J y Y ' A 3 > 1/ >X 5 t 

50 »»P>X4 tO?WH5«:a6L, -toai±COU>X|fl 
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6 1 0OJ8ffiJRSi<D»jES:ff4 

[ 0 0 8 9] jt«SSC7*-f * ^ 6 t> 

t*B«2l$>»IE«:fr?c -4>»^ *B«tWX*6 ID 

H|jE«:fH-fcU«:*o iOfcl, **#¥#1 0O« 
BttSI<?3ttffiii* *m^f >r 6 KJJ-r*fflf«s>ER 

Lfc*B«t£W*Ui#B«7»<f * ? 6 UE»L4rv» J: o 

[0 0 9 0 ] &±<DX 3feB«f*f *5 6«0S£«B# 

toJE0#n\*&&&<&frvxi>&wc. ***** 

1 0 tf>#ttl/>X4 fc VJ y K • v-v 3 > 1/>X 5 20 
tOU^XMBSSraa^l-iy 'j y V • 4 v-va vu> 

[0 0 9 1 ] *fi«f'<f X ^ 6 OE»3£l*K# 

£***¥* l 0O*iiJRSlo*tjEtff«r^*^»=li. 
*fi*7'-f x t 6 oBteiSftJciS C/ra«-CfEiS+&S 
SOW? K->f7-^3>l/>X7^fAi-M 6 

[0 0 9 2 ] 4*3, #*S0>JgJ8-cuu mfa^ 

tit, *n^7A2t«ffll» CftKRffiSft* 

*>ott*&<, «*.ur % e-Ax^j^fc*HK*4 

[0 0 9 3] 4fc, *.a»mFESt*ftt4fc* 40 
***** 1 0 *»»Lfc*lf-A«>$^ **0 

Auifi^«cQ*tr-A («i<oj£tr-A) a«*ttffl36B 

5£&n**otli4<. £****1 0*a«Lrt:*e 

-a<th*>. ooias«o*e-A (« 

2o*tf-A) 3j«*ttasB7*cijv*r^j»+a^s^ 



2000-171346 
16 

fc#«P4 Lv^o 
[0 0 9 4 ] S<biC, #£»^J2Sgt(±. #ftUVX4 

****1 0OJiM^c7)^/ll^J:0 f »R^iEtcov^T 

v>c tt«Ol/>XS**tt*^fc*fc**** 

*K<>afflwrs6-e*&o 

[0 0 9 5 ] 

Oi^:, *****£ffi«Lfc*tf-AO**iUiS^ 

flosnofttr-Afc, 8S»io*tr-A j: i) t^ia© 

» 2 <5*lf - A k o 2 ooMtttt»:« ^ t , »** 

So 

[0 0 9 6] -t*.**, tttfj^sii, &**?x*aa 

Lfc*tf-A£, **KittVH«<7>*10*lf-Afc, » 

^ lO*fcf-Aj: 5 ittMtf>«2<7>*tf-AfcK5Ht, 
*ft*Jt©SSU&ttB*<b, R****#o«Btt2l*ft 

[0 0 9 7] Lfci'ot, »O^C, &****tC 

Mt^>: fca*tS£ 0 

[00981 ^0*?lC. *****OJ»ffiJR^ttffi 
iU&ttT-^tf, «****#0«BttgO»3E*« 

[0 0 9 9 1 R«fi2 0ft^OJR%ttfflHBIi. JftiO 

t um 2 o* tr - a * * tirti&M. I r 5:361- s » l & 

*tf»2£*»fc, ****#*aiiL*:*e-A*<b 

±S» 1 is J: OffS 2 0*tT - A S: *ti? Jifg 1 is J: tf# 

s c 

[0 10 0] ^ti^x. iMl^ffiSi:J:^Mt:liD 
it, 3*B«iattfflU ! e«4#l*JJ:a p »2 0*e-A 

Sot, J: 0<h?<, tt*4«*t, jEbT-ASrWa-r 

[0101] iEO*n/5 Ai5 lOfjfettdigSr^flttt 

icttfflL^wtt, uiTow*as3 *5-ttK4 o%^o*e 
[0102] n*«3oisi«on%ttmsisidt, ja±w 

fc. ±E*tt«:+'tt L±Eff 1«>¥PU 9 <>^:§^^ 
St*L, J.o±EiffjiauHLt±E«lo*P]kHi: 
«lo^2 0#Rt, ±EiSak, ±E»i^)*nttcH 
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i*tfc#2*>«*fc*#u ±e»i 

±E*2 ft*tt»±, *fi#«r*ftfi#U** 

1 0*tf- AjJ*±E« 1 £*SS<7>& 1 *ttHJ»k & 2 ± 
S *i* £ k iz i 0 »<b K*± 
ffl3UMft&k&2MfflSk<om^M^<Dgk. ± 
SB* n ^ 7 A 2 Omm- h *J»*ft & ffi 2 CDpfe If - A 
*«±K* 2 £jfc$OS$ 3 MaiS k « 4 ftttffig t <om ID 
*«#HJ!ft«-Sft&i fcU J: 9»fcft&±£«3#ttaj 

[0 10 3] »*«4^£W<Btt£tftffi8tttt* ULLtf) 

WB»flftSK * 2 ftftffiS^S 

£S2, ^3MtliS-Cj|^a-6l^ff^S3, $4 

»STii(bn^^if^s 4 1 Ltz®&, ±e* 

SA= (S3-S4) - (S1-S2) XK (K 20 

[0 10 4] B#fi505fcWo*tf ?*r?:/8«HU 

U ±E*****«raaLfc*«f-AO*«liKffi^« 
O&lOjfctf-Ak, B« 1 co*tf-A j; J) tftflloS 

W*K«^v»T, ±E*####^*Htt£*»jEi-* 30 

[0105] **t#;t, ^m^sti, 

»103ttf-A J: 9 4*HBO«2«)36tr-A tH*lt, 

So 

[0 10 6] Ui«or, 8*<DJ:9i:, 
Bwa»tt4/>fXt:(BSS*tr, t8£&<£«JRg* 40 
[0 10 7] fir, JRg*8IE^g:li. ±Etttti^S^ 

j:9tsisa<iftajs*ifcj»fflj|ja£fticas^T, *** 

[0 10 81 »***SRO*B«S^«ffiO*flcfta:K 
HUT, BITU*+H*a6i5j:tf 7oa9ia>jttfy 
*7 7 7 r il«a<*lf'b*i*o 50 
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[0 10 91 B*«6<0£WO#fcr-y 7^®**, 
#1**^*2*)**-*** ti ^ftas: L r fi*t & 

****aaLfc*^-A^^>±E«i *s ^1^*20* 
Ak**ru ±E#5*ffl^ffl*u*^*r, ±is** 

[0 110] ifc, »3Ra7036W<^*tr^^77-/8 

±E**i*+'kfc L±ESU 9 
*>*£fc#«£#U J.o±E*RK[»LT±E»l<z> 
*HiHC«o*20*nt, ±E!:ttfc, ±BSUa> 

li. *«#t*ft<B^lc*«+&»l*«fflSt*2* 
ttfflSi* f 3£HSa, ±S^2§7E:^li, 

4 IB 3 MaiS k to 4 MdiS k M6B * 

m&ti&m i ^>*if- a**±e* i £ft&<o^ i Mm 
» k * 2 Mai^t <&##»#ki8!W sti&^kum 
tis±ie^ i *ttffist « 2 jfittfflet 

Oigk, ±E*n^9AO»2^)ffl«^?>ai^fil>»2 
*>#lf- A *<±e* 2 3 MaiSi:^ 4 #ft 

tt»to*ff»#»:i»S *i&£fcl=J:9»$>ti&±E 
fS3**mSt«4«ttffi#kO«««*OS&t «:Jttt 
LT. ±E*3lfi***oaif«3S«:lftm-*'&*lt-C* 
S c 

[0 111] Sfc* ^U;«Mi<?)ffiE^fif^nft 

[0112] fit*® 8 <D$kWVlt V*v9T y 7&m±, 
&±<D£ 7 \z, »*a5 4v>L7Ofiin^OfllSEl-*0x 
***^?>ti> 4^4 < k t 2ofl5l/>XS***»f5E 
w«Ba-cEBS*tfc«ak5roT*5»), tt^«iE^S 
li. ±Ettm*ftoaAKK^*r. ±eu>xss© 
F^PH^iaSt S £ k T±Eft**¥#<0#fflttH**tjE 

[0 113] ifc, W*a9 036Wa)3tferv 

IcJjnxT, ftttl^fSJi. IS l S*«BO*i MdiBfcft 
2*ttffi*t^)Sftfi-g-03i, *&vM±»2**»<D» 
3 #ttffi» k « 4 k o«S(fi-§-co3£OW*L^- 

^nae-^v^r. Ea«t#u»+s7*-*^Ks«:ttaj 

[0 114] *H*>;U »**5 4v»L8 0«*UJ:* 
Sk, £iH^<7)7t-*v>^^ (7^-*^ 
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[01 15] n*£i ooawwafe^y^rvyftB 

[0 1161 H**5 4:v»L9©tlMEKJ:4 

®JR^?r^m-f 4 £4 0 ai:J:t)> IBI-E 

■9 - t*»fS4tvi $b*£^-f 4„ 
[0 1 17] M$gl l«»W«)*tf7^r-y^l6* 
14, w±©J:-?u, K$Si o«offi^(ciaxT. JRgra 

am, g^K#^«f^uroAg^jasfr«5B»r5£m«tu«ffi 20 

[0 118] -eftifcx., 1M1 0<75#S$;tcJ;2,a)*tc 
tbS*i, iK&re»a«fSSgUSH£UE&&ft4J:?U$:4 

IBE©fS5i|i.4Si91] 
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[H 3] (a) - (c) 14, muZTp+ftMy 9T «/ 7 
g is it 4ft t' - A ft ji' 1* *l fc»#<B ft&ffl §S± 

[04] (a) - (c) 14, 11 U^l-afekfy^ry/ 
4 0 

10 51 (a) - (c) 14, BlKjjvf-jfetf 7*7-/7 

g «s6«#+ 4 ft **** -c^ft t * stung * §4 m 

BI"C*4o 

[H61 it*o*tr?' *r 7«i«iwi*Bf* 

4 e 

Ifffl-OKWl 

1 #g#u~ if (*s, WLgmmmm^m 

2 *D??A 
2 a SS 1 <D%U& 
2 b &2«9®t£ 

6 ftm^rixt iKmtm 

7 a ft&fflgl (^ljfc^Hi^) 
7 b 3fc&dSt? <*2#lftffl#> 
7 c *&{Uf£ <»3#lftai») 
7 d (SUft&tUSf) 
1 0 ***** 

16 V V Y ■ 4 -7- 9 a VU'/XTi'fai-^ 
(HUMMER) 

C L fiift 

El mi »¥R 

E2 fS2£>#R 

OA *tt 
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